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(54) SEMICONDUCTOR NEUTRON BEAM DETECTOR 
(57)Abstract: 

PURPOSE: To effectively utilize generated a-ray or 7Li nuclei to generate 
electron-hole pairs by reducing the thickness of a boron film containing 
concentrated isotope 10B on an N-type semiconductor substrate thinner 
than the pass length in the boron film of the a-ray. 

CONSTITUTION: An N-type semiconductor substrate 21 is covered with a 
boron film 22 containing concentrated isotope 10B. In a neutron beam 
detector having a P-type doping layer 23a under the film 22, the thickness 
of the film 22 is thinner than the pass length in the boron film of the a-ray. 
The pass length of the a-ray in the film 22 is approx. 4.4/mi. the pass length 
of 7Li nuclei is approx. 1.4/fm extremely short. Accordingly, if the film 22 is 
excessively thick, the a-ray and 7Li nuclei generated near the surface of 
the boron film are merely absorbed into the boron film, and not arrived at a 
depleted layer 27. Then, if the thickness of the boron film is longer than the 
case of the 7Li and thinner than the pass length of the boron film of the a 
longer than the case of the 7Li nuclei, almost all of the a-ray flying at least 
to a depleted layer side contribute to the generation of electron-hole pairs, 
thereby improving neutron beam sensitivity. 
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